Hydrographic data collected during March-April 1991 show the presence of a poleward current along the westem boundary of the Bay of Bengal north of about 10 ø N carrying warmer waters of southem origin. The inshore side of the current was marked by cooler, more saline waters brought to the surface due to the presence of the current which transported approximately 10 x 106 m3/s. The hydrography is suggestive of many of the features that have been associated with the western boundary currents of the subtropical gyres of the world oceans: a recirculation zone, waves, eddies, etc. These features, however, were not satisfactorily resolved in the data. Using available elimatologies of monthly mean ship drifts, seasonal hydrography, and monthly mean wind stress, we propose that the poleward current is the westem boundary current of a seasonal anticyclonic subtropical gyre which forms in the Bay during January, is best developed during March-April, and decays by June. The gyre and the westem boundary current are unique because of their seasonal character. The pattern of circulation leading to formation and decay of the gyre is reproduced reasonably well in the computation of the monthly mean barotropic transport induced by the cuff of wind stress, which has a well-defined annual cycle due to the monsoons and which is conducive to the formation of an anticyclonic gyre only during the months of January-May. The pattem of circulation due to baroclinic transport induced by the wind stress curl, however, is not known at present, and this makes it difficult to conclude unequivocally that the wind stress cuff over the bay is the sole mechanism to force the gyre.
The mean sea level pressure over the North Indian Ocean during the northeast monsoon (approximately November-January) is similar to that observed over the other ocean basins, with a "high" over the Asian continent [0ort, 1983] . This pattern continues during February-April, though the high is located at a somewhat more southem latitude of about 15øN [Hastenrath and Lamb, 1979] . It should then be expected that the North Indian Ocean would at this time exhibit a subtropical gyre. From what is known about surface circulation in the Arabian Sea and the Bay of Bengal, for example, from charts of climatology of ship drift [Cutler andSwallow, 1984] , there are no indications of an anticyclonic gyre in either of the two basins during November-January. However, the same data suggest that in the Bay of Bengal, circulation resembling such a gyre does begin to form during late January. Other data are consistent with this finding. On the basis of a hydrographic survey in 1977 along latitude 13øN off Madras, India, Shcherbinin et al. [1979] reported that a WBC was present and that its core was located between 81øE and 82øE. The current extended to a depth of 200 m. Legeckis [1987] used color infrared images of sea surface temperature during February 1985 to show the existence of bands of warm water that suggest the presence of a western boundary current along the east coasts of India and Sri Lanka. However, Legeckis' search for similar signatures during the winters of 1986 and 1987 ended in failure, but this may have been because of interference from cloud cover. One must therefore take into account the possibility that winds over the Bay set up a seasonal anticyclonic gyre during the northern hemisphere winter. 945 Recent theoretical studies on circulation of the Bay of Bengal have provided additional interest in the study of the Bay of Bengal during January-June. Potemra et al. [1991] simulated the annual cycle of circulation in the North Indian Ocean using a multilayer numerical model of the upper Indian Ocean driven by climatological monthly mean winds. A significant feature seen in their results is a large anticyclonic gyre in the Bay of Bengal surface waters during the northem hemisphere winter. The gyre decayed in spring. The authors have highlighted the following mechanism to generate this gyre. Coastal Kelvin waves propagating northward along the eastern boundary of the Bay excite westward propagating Rossby waves into the interior of the Bay. These waves lead to the formation of the gyre. This line of thought was pursued in the numerical experiments by Yu et al. [ 1991] using a simple reduced gravity model of the North Indian Ocean. They suggested that the northward propagating coastal Kelvin waves are excited by the reflection of equatorial Kelvin waves at the eastern boundary of the basin. In the numerical experiments the equatorial Kelvin waves were excited by the annual cycle of winds along the equator. A significant implication of this result is that an anticyclonic gyre in the Bay during the northern hemisphere winter can be forced remotely by the annual cycle of winds over the equatorial belt. Numerical experiments with a 2.5 -layer model by J. McCreary et al (personal communication 1992) confirm that remote forcing by the winds over the equatorial belt is important in generation of the STG and suggest that there is yet another mechanism for driving a poleward current along the east coast of India during March-April. Upwelling favorable alongshore coastal winds in the northeastern corner of the Bay during the northeast monsoon can excite Kelvin waves, which after travelling along the northem boundary of the Bay and on reaching the east coast of India in March generate a poleward current.
We thus have three hypotheses conceming the conditions in the Bay after the withdrawal of the northeast monsoon and before the onset of the southwest monsoon. The first states that an anticyclonic gyre should be forming due to local forcing by the winds over the Bay. The second proposes that the gyre is forced remotely by the winds over the equatorial belt. The third states that though a remotely forced gyre will form, arrival of Kelvin waves (generated elsewhere along the boundary of the Bay of Bengal) at the east coast of India will significantly enhance a poleward current there.
Field observations are needed to examine the applicability of these hypotheses. A major problem in understanding the Bay has, in fact, been lack of data sets to describe the seasonal circulation. 
OBSERVATIONS
The hydrographic data described here were collected from March 14 to April 7 1991, onboard ORV Sagar Kanya. Vertical profiles of temperature and salinity were measured using a SeaBird conductivity, temperature and depth (CTD)profiler SBE 9 at 91 stations stretched along eight legs, each of which ran approximately normal to the coast near its inshore edge (Figure 1) The region of upsloping of the isopycnals usually hugged the coast, but was occasionally found farther off, as can be seen in the horizontal distribution of temperature, salinity, and sigma-t at the depth of 75 m (Figures 5a, 5b and 5c, respectively). Note that at this depth, both the temperature and salinity fields make contributions of comparable magnitudes to the vertical stratification. In general, the coastal region was more saline, cooler, and had higher densities. The belt of rapid horizontal variation in the three fields hugged the coastline and got increasingly more pronounced from south to north between approximately 10 ø and 13 ø N, where the coastline stretches The hydrography and circulation reported in sections 2.1 and 2.2 are suggestive of a WBC of a STG. Of course, the magnitude of the current is weak in comparison to the better known WBC's, but then the Bay of Bengal is a small basin. Our contention is that the current during March-April is, in fact, the WBC of a seasonal anticyclonic gyre. In the absence of basinwide data, we use available climatologies to construct the life cycle of the gyre and its WBC.
LIFE CYCLE OF THE BOUNDARY CURRENT
It is known that during November a well-developed equatorward current occurs along the entire western boundary region of the Bay [Cutler and Swallow, 1984] . As discussed in section 2.3, the conditions during the southwest monsoon are quite different from those seen during March-April. Hence the poleward current seen during March-April is strictly a seasonal phenomenon. To speculate on the dynamics of this current it is helpful to construct its life cycle. For a data-poor region like the Bay, a data set that can provide some clues is the climatology of 10-day mean ship drifts compiled by Cutler and Swallow [ 1984] . Monthly mean ship drifts (Figure 8 Though the ship drift data may be good enough to define the approximate period of the occurrence of the WBC, they are too noisy 
TRANSPORT INDUCED BY THE WIND STRESS CURL OVER THE
A viscous western boundary current is needed to close the circulation. Equation (2) is the same as the classic Sverdrup relation for steady barotropic flow, except that in equation (2) the right-hand side is time dependent with periodicity of a year. In Figure 10 we construct the vertically integrated transport field (together with the implied western boundary current) using equation (2) Figure 1 , we observed an equatorward moving plume which was distinctly marked by lower salinities. The results of this cruise will be discussed in a forthcoming paper. It suffices here to note that the plume was approximately 40 km wide, existed along the entire coastline, and appears to be driven by the buoyancy flux from runoff of the rivers bordering the Bay in the presence of favorable northeasterly winds in a fashion similar to that described in the theoretical studies by Chao [1988] and others. We speculate that the plume, though weakened, may well persist in January. If a WBC forms during this month as suggested in Figure  10 , then there would be an approximately 40-km-wide equatorward current hugging the coast and a poleward current farther offshore.
In this case the ship drift data, which have a resolution of (1 ø x 1ø), will not be able to resolve the two currents and could lead to the impression that a WBC does not exist. It is therefore possible that the time lag we noted earlier is related to a lack of reliable data on the surface currents.
Because the pattem of circulation in Figure 10 mimics reasonably well the pattem inferred earlier, and because the differences between the two are not of a serious concern at present, it is tempting to conclude that the circulation in the Bay during January-May is controlled by the curl of wind stress over the Bay. 
